EI 4- m ^ ^ /f 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m ^ M B 

Date of AppUcation: 2002^7^260 

m m m ^ 

AppUcation Number: ^j^j^ 2002-218199 

[ ST.IO/C ]: [J P 2002-218199] 

m m A 

AppUcaiit(s): g M^fb^X^^^^^t 




ffiliE#-^ 2003-3052858 



#2 002 — 218199 



mM^^] 185302 

CiifflB] ¥^14^ 7^26 0 

m^^m^m] hoil 33/00 

i^mxitmrn] mmmMwm±^mm4 9 i#^i 0 0 umit^Jim 

mmxitmm] mmmm-mw±^«sm4: 9 i#^i 0 0 umit^jim 

i^mxitmm] mmmMmw±^mm4: 9 1 1 0 0 Bmit^jim 

mmxitmm: mmmm-mm±^mm4: 9 i#^i 0 0 sM^t^xm 

[fiM##] 000226057 

c^mxii^m] «ia«pnfWitJi*fflTi!g4 9 1 1 0 0 

[^S'J##] 100074354 



1 ' ffilE^t 2003-3052858 



^2 002 — 218199 



[HiS'JS-t] 100091465 



^1^2002-198761 
^^14^ 80 

010526 

21,000R 

H 1 
1 

mm 1 

0118100 
9714020 



2 



ffiiiE# 2003-3052858 



#2 002 — 218199 



ii>^<i:%, lmp^±(Dvmmtlm^m^m^l. a i ^ i n ^^oa ^ _^_^n 

(O^a^l. O^b^l, a + b ^ 1 ) jO>e)^-g>#FMi: A 1 ^ I n ^ G a ^ 
_c-dN^°-°-^' O^d^l, c + d^l) 7()^e>fi&S|l|MJii:S:^^J&< 

o 

[^^3^3] ±fa^i(Dg?-^jii:±fam2(Z)g^-^ji7b'j, ^n^nmi<Di^ 
m^m4 ] ±m^:^mMmmmi)^. ^n^n. Ai^in^Ga^_ 

a-b^ (0<a^l. 0<b^l, a + b<l) A 1 ^ I n ^ G a _ ^ 

(o<c^i. o^d^i, c + d<i) iiT'^u, i}^'D±mnmm^tm 
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-e^ (0<e^l) fi^ih^^A^yrMt. ry ]^-:f(DG aNRXJ^nm^m 

o 

_^jN(0<a^l, 0<b^l, a + b< 1 ) A 1 ^ I n ^ 

Ga J. _^1^N (0<cSl, O^d^l, c + d<l) 5()^e>^K<^>|l|MJf 

[lt^« 1 0 ] ±fBCD p mmtm^mi^m\%. AlfGa^_^N (0< 

f <i) fs^^^^^mny^^ vm^m-t^m^T^^mmo^mtm^mnf^m^o 

it. P«®i:ggLT?^^$ti;tA 1 g G a ^ _ gN (0<g<0. 05) ^ii. 
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mi&mmicm^-^ntciAi a ^ (o<h<o. d a 

1 1 IBigc^^fb^^^^^^^o 

[0 0 0 1] 

|g3fe^-r;r- K^^- (LED) , l/-if ^-f;*-- (LD) ^ 

v'7'«-r;^^(Z)«^7'/^'>r^^CMV^^4^S^'^b#^^#^^s (In^AlyGa^_^ 
_yN, O^x. O^y, x + y^l) V^J^^^t^^ifi##;|g)^^^(Z)Sg^^ 

[0 0 0 2] 

T'^fT'pmmmcDybm. xitmm^^X'&^o $^{c«#^^h^>i;;^^ ( 
FET) (D^^r^m'f-y'A-f 7.^(Dmm^m'^^nx\f^^o 

[0 0 0 3] 
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(MOCVD) ^mmLXG aN^m^-^-^^^^UJi\:f9^t/^mtl^^m 

m<Dj&uvA 1 G a N & M»M ^ L T ^<D±izmitm^mi^m^^^^ 

[0 0 0 4] 

IS^Stlfe«l5ti:J&oTbt e), m^it. Ga A s^Ga P®J:e)^^mf*:*« 
[0 0 0 5] 

* , -y- T >f r ^ S: ffi V N ;t M-ffci^^^^^^^ li 7 x >f ;^ r >y >^ 

if* L J-j- ti « j5c ^ ^ V N o 
[0 0 0 6] 

So 
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[0 0 0 7] 

yr^^^^^l±iZ. G a N/I^y 7tM5 2, n^G a N 3 > ^ ^ h Jl 5 3 , 
nMA 1 G a N^^^y KM 5 4, I n G a N?S1f M 5 5 , pMAlGaN^^^^y 
Kif56, aN ny^ ^ hm 5 7 ti'^mm-^n. ^LT, pMCaN^^^ 

^ hM5 7(Z)Ji{C«p«@5 8. X^y5^>i^{CJ:y®m$-&fenMGaNH>^J? 

[0 0 0 8] 

L*^L/^*^e>, l§3^&?^;g$:M<, M^liG aN(7)A> F^-V^y^T'&S 3 6 5 
nmi »J=feM< LJ:-^ il-t-St:, tSttMi: LTfi^JflMVN^tlTV^S I nG a 

^ L < {ST-r S i: v^ * = 

[0 0 0 9] 
[0 0 10] 

^itm^mi^mH. Al^In^jGa^_^_^N (O^a^l, O^b^l, 

a + b^l) *^^^^#FMi:Al ^,In^Ga3^_^_^N (O^c^l, 0 

^d^i. c + d^i) :fy^^^^mmmt^'pf£<}i^^tim^n^m'M^mt 
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[0011] 

±Km^vr:Lm l (3!)g^-a-Mi:^«'[4S«{BiI®ll2 ©g^-^Mil «::^LTg^-a'ffl^M 
[0 0 12] 

[0 0 13] 
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Mm h ^im^mnif^m t hcds -D<Dmm^^m ^ ^ ti ^ti a , b 

, CHLt^t^. rA = C>Bj %L<li rA>C>Bj t^^o 
[0 0 14] 

mm b fc^oD^^bi^^^^jiic:^ t:; ^ j±^ai;s±r;5:t>'§[§R u fSij ti, mmn^m. t 

[0 0 15] 
[0 0 16] 
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[0 0 17] 

KO^ffij^^M^^U. :^2(Z)^^M*^m2(Z)^a?^fi^S^^-tsra:*^ 

[0 0 18] 

*l§^tt, ^SttMA^Al ^In^,Ga^_^_t,N(0^a^l, O^b^l 
, a + h^l) i)^iom^mtm^mi^m^lzmt?>^<DX% AlInGaN^r- 

Sr^fSo I n A 1 G aN(7)4^M^A^^^'S>^f^Mil> ^f>^<il=fe 

A 1 ?:^t^^'fl:^^^#^*^?>^K-5I^M»i:^^^'^^< i:*^'^t^*^#F«itS:^•r 
l^^(Z)$g3g^?£T'fe<5o ±m(Dm^mit, InAlGaN(D4 5t:'M0^*^ 

[0 0 19] 

mizs s 0 nmi;Ar<om^mm(Dm^tm^mi^m^izi3\>^x\.t, ±m^ 

^mmm.(D-:^(D±mizmLX. Oa ^ A1 i_eN (0<e^l) ^^^d^^A 
vyrMt.. ry \^-:f<DG a Nj^O^nM^M^^: K-::^b?^G a Na)v^-r4^*^ 
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[0 0 2 0] 

-^t^#-^, ^^MJ|{"eiiGaN(^eaiSitx{cj;u, mi^miJ'^(D^<D-mff^:r.<D 

[0 0 2 1] 

M^!^;RM & -t -2) ^ i: -e ^ -5 = 

[0 0 2 2] 

•So 

[0 0 2 3] 

mitm^mi^m<D±i,zmm-^n. ^i'^^<i:%, ^i^in^Ga^.^.i^N ( 

0<a^l. 0<b^l, a + b< 1 ) *^^fiKS^fFMi:A 1 Q I n ^ G a ^ _ 
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_ ,N (o<c^i, o^d^i, c + d<i) -/j^^^^mMmii^m^^^ 

[0 0 2 4] 

m^m^X'ii. ±u<Dvmmtm^mi^mit. AifOa^.^N (o<f<i 

[0 0 2 5] 

^mffim^<H!llC?^fi&StlfeA 1 gGa^_gN (0<g<0. 05) tf^i^^^m 

KD^mny^^ hmn. m^mmizj^m^nr^Ai ^Ga (o<h< 
0. 1) 7b^?>^'2>ii2(7)3>^i^ hjffi::^^e>^u, mi(^^y^^hmitm2<D 

ziy^fj hSJ; ^J]«V^pi5^^M^aS5:*■r^=feJCD5:Mv^^r il^^T'^^c b*^ 
b«:7!)^e>, pMn^^^hMtt, ^i^-f b=fe A 1 ^ G a ^ _ ^ N (0<f<l) 
&-5igMltt^<, G aNT'ticfcVNo rtllipStfn^^i}^ hM»P®^2:?^^^t-S 

V ^ %j (3D 1? ^ V > e> -5 o 
[0 0 2 6] 
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[0 0 2 7] 

itm^mi^m^iZ. m^m(DAl ^In^Oa^.^.^NCO^a^U 0< 
b^l, a + b^l) ^^^(D^(D-m^L<it±3^^i'5LLXm^J^^^M<D%^ 

[0 0 2 8] 
[0 0 2 9] 

&.r. m'm^0Mhx:^nm(Dmm(Dmmiz^^^xmm-t^o 

4 ^7b^^^'2>T:%® 2 SrJ^fig-tS (EI 1 (a) ) » T^jf 2 ±IC nM^' ^ 

±<D^MM*>e>fi&Slll<Z)gg^M9 S:J^fig-rs (01 (b) ) o rz:T% UK© 



1 1 
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1 i:A^^iBi-r-5cke)lc^:gffla«i®±lc|SMb, iti^ffiggbTg^^-tSo 

[0 0 3 0] 

«:Sim$i±'S mi (d) ) o 
[0 0 3 1 ] 

M5±lCn«^l 2 5r?^fig'r<5»-^, 1 0 ±{Cli P K«1i 

1 s^^Bicj^^-rs. r^ic, ^r>ri/>^icj:»j|§3tm^^S:5"^y^^^tc4)-itt-s 

lC?^^$n^c|il3^^^^&#er^l*^T'^S (01 (e) ) o 
[0 0 3 2] 

:r.t.i}mt. bv^o r(D^^;^5=-^y ^H^^c:r:7T>^;l'b;fe=fo®$:fflv^^3i:^cJ; 
[0 0 3 3] 

Epitaxially Lateral Overgrowth) fj^S^-fr^ - J: U ^^'t4<^f^± b fc^-fC 
-e<OT^M±lc;?> h^>r:;^4^(3Dv>?.^^«ffc?^^b. vxi^®MPgPA^f>^^l:#> 
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[0 0 3 4] 

eJt>4^^®*^¥JS^c;&^J^v^, $^fc, >''^^^c;r■7T>^^;l/$4^Tv^-5■9- 
SElc?^^ $ tiT v^ s i: , ^^b^^^^^c^ zfmif^ 1^ - if © *igfl:& IrI i: - 

[0 0 3 5] 

T'fe-5o S^{C, ^m^mzit, Ag, Cu, Au, P t ^<©i«#«14^M/&^?> 
^^$tlfeiaje^±®^Mi:, W, Mo, Cr, N i^(Z)l^^|g<O^M*^e>^^ 

«i:bTli, Cu-Wfe5V^^iCu-Mo(Z)^'^^^MV^-g>ri:*W*bV^. ^ 

e#^(D]^VNC u S:;g't^tJt^'IS;^)^®4^T<<^S;^)^e>T'^^o Se>ic, Cu-W(Z)^ 

mM(Dm-^it, mm^^iKi^^tcisb^ o~5 o o timi)mtb\>\ 

[0 0 3 6] 

V^o P«^lfCtj;, Rh, Ag, Ni-Au, N i - A u - R h 0;5i:t>*R h - I r 
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li, 0. 0 5~0. 5 At niA'^^J^ b V^o 
[0 0 3 7] 

a)'K«MS:?^^1"'2>r iiAW^ bv^o zi(D^«m<^^*^icij;, Si Alg 
Og, Zr02> TiOg^*^^^-^^®!^^^^'^*^®'^^^'''^^^*^"^'^ 

[0 0 3 8] 

*fc, mi<Z)^-^M<Z)P«®('5-tl-mi<^^^^?^fi^^^^'"^'^^^'^^^' 

U> -^tl-en, Au, Sn, Pd. In^<Z)^M*^^fi&^o mi^t)«m2®^^^ 
?^fiKM®M-^i±«, Au-Sn, Sn-Pd. Xli I n - P d b V^, $ 

lC^*b<li> ||l(3D^^?^fi&MJCSn%, ^bTl^2(Z)^^^?^fi&JilCAu&m 

[0 0 3 9] 

mi(3!)g|^M<3!)l|i<i5^^^?^fi^®i:p«®i:«>r^l-^ p«11{R!l;^)^e>^^ 
'^-T'SMT' Ti, Ni, W;g:tJJMo(DV>Tn*^<^^M*W* bV^o 

Wi^omi^^ ±fH®^«MiiA'UTM>5:t>*AuM?:ISlt^ri:*W*bVA, 
[0 0 4 0] 

^^M^gM-fz|ti:^Stta^ii&*n^ffiS^"^^l^<^^^^*^ i5 0-c~3 
5 o-CTbW* bv^o 1 5 ox:J2A±i:'r-5ri:tcj:»J, ^^?^fifeM<^>^M<?)Ji£t5:*^ 
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[0 0 4 1 ] 

mmn^^^L fc^. mm b tcmm^m^i^mo^mM c m p m l rmMc^m 

[0 0 4 2] 
[0 0 4 3] 

1 5 mil4t 2003-3052858 



#2 00 2-218199 



[0 0 4 4] 

-AufeSVMiW-Al-W-P t-Au(D#jf«@5:MV>Sri:*^T'^So n 

nm(Dm^it, o. i~i. s^m^w^uvN, *fc, nmm&.^(Dmiiim^m 
o^^K. siOg. AI2O3, zrog. T i o ^m<Dmm^(Dumm^m 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

AyyymsHLXit. Ga iAl i_iN (0<i^l) «i S ^^btl^ 
##:-efe'J, ^^b<^iAl(^«I^*M^^V^%;(D, j: »J b < «G a N V^ 

^TMOmiPli. «^*b<liO. 0 0 2-0. Sa^ih, j:y«^^b<l*0. 00 
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5~0. 2 Am, ^^iZ0th<ltO . 0 1—0. 0 2 /imX^^)^. AyyrM 
(D^^Umit. ^f* L<tt2 0 0~9 0 OTC, J: y^f * L/<tt4 0 0-8 0 Ot; 

[0 0 4 8] 

Jf 90o~iioot:, ig^tL<i,ti 0 5 ox:gs±x:^^. 

[0 0 4 9] 

V^7b'^, AljGa^_jN (0<j<0. 3) tl^^t. ZZX\ $ ej^C^ff* 

b<li, 0. l<j<0. 2X&^o nM^^^y KM(^)I^J?li#lc|5S^$ti^=b 
(Z)'r'li3&V^*^ ^?*b<liO. 01 — 0. littm, <fc*J»*L<liO. 0 3-0 

^f^L<«lX10^'^-lX102^/'cni^, J:»;^f*L< 
1X10^^-1X10^ ^/c T'feSo :$:#§B^{Cfev^T^*, ^« 

^«Ma«i:TifiM^ J:t)figM^«J»(?)G a N SrlM^*-^ 

-5^^, :&^mm<7)mmi3^^^^mx&i). ^®^-^«i ^m-i o/im, .ty^ft 

L/ < 1 >u m— 5 m "f* S o 
[0 0 5 0] 

*^^^cmv^'g>^SffiM6tt, ^^^<i:t), Al^In^Ga^.^.^^N (0 
^a^l, O^b^l, a + b^l) tf^^o^^^PM Al^In^Ga^. 
c_<iN (O^c^l, O^d^l, c + d<l) 7&^e)^6ltMMi:, ^^ti& 

Al^In^Ga^_^_^N (0<a^l, 0<b^l, a + b<l) A 
1 ^ I n^jGa ^_^,_^N (0<c^l, 0<d^l, c + d<l)T'feSo 
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^^yZf:r.:^;]/^-ii)m^3 8 0 n m|^*TO%CDT'*So 
[0 0 5 1] 

X « n M^MtJ F - •:f(Dmtm^^i^ ffl V n ^ 3 IC j: y |]|3^£^^ lSte;d-ffc t 
[0 0 5 2] 

[0 0 5 3] 

1 0 ^ ^/c^l^aT^:^K^i^^c^^^^&-^^^v^^f^Mil-r'5>cli:7b'J^^bv^ 

^fe, nM^M^^S: F-^i-S«-^, n M^lffii^tiS*^ x 1 0 ^ ^ / c m ^ J^^ 
T5X 1 0 ^ ^/cm2^±®|gfflT'F-:^f -SZlil^W^bV^, nM^M%i^ 
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[0 0 5 4] 

[0 0 5 5] 

[0 0 5 6] 

M^i^miZit. G aN(DA> KdtJ^vy::rx:^5.;Vdtf-T'feS?S;S3 6 5 nm# 
jS, t)b<^i-?■tlJ:ymv^?S:S$:#S=fo(OT'feU, #IC?S«3 8 0 n niJ^^T«)|g 

a N(7)^|::Rji(Z)^-^. G a N(7)A> :/x:^;i/aEJ--efe'5M:^ 3 6 5 n m 
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[0 0 5 7] 

rz:T'> #^jf {CMt^e>n'2) I n A 1 G a N(Z)4 Tt^i^JCiSitS I nM^irfcb 
li, ^f^L<{iO. 02JS^±.0. IJS^T, t U<iiO. 03«±0. 05 

fiilTT'feS, I nmfiKJtbCDTI^&O. 0 2J^±i:-t'S>r illC J: U 0. 0 2 5^^ 

izmm(^^:^m^mn^m^iz^^^PM(Dm^^^BiiS'^ji^(ott^ztiD'^x^, 

-So 

[0 0 5 8] 

?f^M{CMV%e>4X'5 I nA 1 G aN<Z)4 7nM^{Cfet:t'5A lJffi^J:ba{i 

:^;i/^r--efeS?lS;^3 6 5 n mJi^T<Z)«-^(Cli 0 . 0 5^i<±A^^f ^ L/V>o 
[0 0 5 9] 

2 n m£;± 2 0 n mJSi^T, S b IC^? ^ b < 3 . 5 n ni£^± 2 0 n mJg^TT-feS 
o 1 nmiU/h^VNii^FMilbT^^fftcmieitT, 3 0 n m<}: U :A:^VNi: I n 
A 1 G aN(^4 5^MB^a)MB^'ffi}^)^<£Tb^^^4f'a*':|STt--5:*^^-efe^. ^fe, 
2 nmii<±-e«Jlj^{C;^^^tf^7t)'^;5i<i:b«i61li|I-^jlK®S*^#?>n, 2 0 n 

i<^<t^ziix% i<.mmxmm-^'^^LD(D^^K0'm(D^^vr^AicMv 
X. -^^^^ytmmRxfmm^mmiz^i)^^nm^^'^^£^n^ij(7)x$)^). # 

5 nmsiA±ii'r^ztx±mtmmizmi]^m±-^-fi^^mtt^m^ti^o 
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[0 0 6 0] 
[0 0 6 1] 

'D<D^:^MizMbx^m<Dmmm^mifx%M^\ m^it. ^:^mizmtnr^m 

[0 0 6 2] 

F-:/^S#-^> -e<Z)?tlg{i^i'^^< 5 x 1 0 ^ ^/cm^fi^i*^ 
i^HT'^-So LEDXlt. 5 X 1 0 ^ ^/cm^J^±2 X 1 0 ^ ^/c 

m^iJ^T^W* L/V^o tfe, ^gffi:t><Z)LED^LDT'«, 5X10^'^/cm^ 
&>±1X1 0^ ^/cm^i>^r. ^i)1S-tV<\tl X10^^/cm^jeil±5X 

[0 0 6 3] 



2 1 
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[0 0 6 4] 
[0 0 6 5] 

ninJe^T®«J|cT'tt, ItSMlCtt-JfS^A 1 ^ I n ^ G a ^ _ ^ N (0<c 
^1, 0<d^l, c + d<l) T'^*)StlSAl I nGaN0[)47C^ia, X« 

A 1 G aN£0 3^M^$:MV%-5r bV\„ I^MMcT) A iM^Jrfc c ti, #1=;^ 

(d>0) . Inm^itditO. IPJ^r. J:V0tb<itO. 05&.rx&^o 

mmitl^X^mmtim^^i^i^J^^^t^lsbX^^, Inmitd&O. o^&^r 
t-t^ziLiz^i). ^hiz^^jSc.^\pi±^ii:x^f^f£m^m^t^:iti}^X^^ 

o 

[0 0 6 6] 

^izAimmitiz^i)Ay\^^^^:;^aLt}v^-(Dm^mn^z.ii. -e 

U T mmm ® I n M^i:b d li^l^^M ® I n Jfi^it b (C Jt^j£ V a j^S^it & JIM T' t 
[0 0 6 7] 
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^^)1S-t.L<lt2n mUXJl 2 0 n m J^AT ^ . 1 n m J: U $ V ^ 

[0 0 6 8] 
i^m^^y KM) 

p ^ KM 7 t bTl±, ?S'f4M 6 K^^ ^x;^^;i/d?^- J: U < 

^$^l7&V^*^, Alj^Ga i_i,N (0<k<l) *^«V^e>tl, ij^lCAlj^Ga 
1 _kN (0<k<0. 4) *W^bVN„ r^T% ^'J»^b<l±> 0. 1 5< 

k<0. 3T'^-5, pM^^^y KM<^mJPl*#J-PS^^^'^'''*^> ^*b<»o 

. 0 1-0. 15fim. j:»J»*b<liO. 04-0. 0 8;tmT*^S. pM^ 
^^y Kji(?5pM:^MWSli, 1 X 1 0 1 S-1 X 1 0 2 Vcm^, 1X10 
1 9-5 X 1 0 2 ^ cm^T'fe-Sc pM^MW-K:^^±tHco|gHlcfeSi:, 
ft Sr-fST S -BrS zi i: «i < ^ ®m ^ ^ 31 ^ e o 

[0 0 6 9] 

pM^^^yKMli> #-MT=fe#M^M T'=fe^v^o #MI^M<^ 

±facDAli,Gai_i,Ni:, ^tli:y/^>K^^^y^x:^;i.^-(D/jN$ 

;i/:35f-(D/jN$VNMi:bT«, n§?^ ^ ^y KM<^#-^i:ra#l-' In^Ga^_l 
N (O^Kl) , Alj^Ga i_^N (0^m<l. m> 1 ) ^^^If^^tlSo 

lil00A^J^T> i:U»*b<tt7 0A>:AT, $ e> (C^^ b < 1 0 -4 0 A il 
t-5z:ii*^T'^So ^fc. pM^^^y KM;^)V^>K=3?^^y^x:^;^^-®;^^v^ 
Mi:. K=35^^^y^x:^;i/^-(3D/h$VNM*^e>^S#'MmMT*&^^^' ^'^^ 
K:35s^.y^x:^;i/^-(7):^^VAMS:t?/h$VNM<D'>^< i:*v^•rn*^-:&^CpM 
^Mi^^K-:/$i^-Ct)^v^o tfc, A>K^^^y^x:^;^df^-c^:^^v^M^tJ^ 

[0 0 7 0] 

(pM=i>^ ^ hM) 
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